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In the title complex, [Zn(C 8 H 3 N0 6 )(C 4 H 6 N 2 ) 2 ] m the carboxyl- 
ate groups of the 3-nitrophthalate dianion ligand coordinate 



P = 102.618 (4)° 
V = 1838.7 (8) A 3 
Z = 4 

Mo Kce radiation 
Data collection 

Rigaku Saturn CCD area-detector 

diffractometer 
Absorption correction: multi-scan 

(CrystalClear; Rigaku/MSC, 

2005) 

T min = 0.883, r maI = 0.921 

Refinement 

R[F 2 > 2a(F 2 )] = 0.028 

wR(F 2 ) = 0.074 

5 = 1.06 

3240 reflections 



Table 1 

Selected bond angles (° 



fj, = 1.38 mm 1 
T = 294 K 

0.18 x 0.06 x 0.06 mm 



13428 measured reflections 
3240 independent reflections 
2904 reflections with I > 2a(l) 
Hint = 0.027 



255 parameters 

H-atom parameters constrained 
A/W = 0.43 e A~ 3 
^Pmm = -0-37 e A~ 3 
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Symmetry code: (i) x, —y + 1, z - 



distorted tetrahedral coordination as it is bonded to two O 
atoms from the carboxylate groups of symmetry-related 3- 
nitrophthalate anions and two N atoms of two independent 1- 
methylimidazole molecules. The bridging 3-nitrophthalate 
ligand allows the formation of one-dimensional chains in the 
c direction. The crystal structure is further stabilized by weak 
intermolecular C— H- ■ O hydrogen bonds. 

Related literature 

For related structures with methylimidazole, see: Baca et al. 
(2003, 2004); Zhao (2008). For related coordination modes of 
phthalate and substituted phthalate with metal, see: Biagini 
Cingi et al. (1978); Guo & Guo (2007); Ma et al. (2004); Wang 
et al. (2009); Yang et al. (2003). 




Experimental 

Crystal data 

[Zn(C 8 H 3 N0 6 )(C 4 H 6 N 2 ) 2 
M, = 438.70 
Monoclinic, P2 l /c 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


n-A 


D- ■ A 


D-H-A 


C9-H9- ■ 04 


0.93 


2.25 


3.156 (3) 


166 


Cll-Hll-Ol" 


0.93 


2.53 


3.297 (3) 


140 


C12— H12A- ■ 05 1 " 


0.96 


2.44 


3.078 (3) 


124 


C13-H13-01' 


0.93 


2.46 


3.373 (3) 


169 


C16-H16B- ■ 02 lv 


0.96 


2.44 


3.345 (3) 


158 


Symmetry codes: (i) x, —y - 
x + 1. —y +|, Z + 1. 


F|,z+1; (ii) 


-x + l,y-l 


-Z + i; (iii) x, 


-y + l,z-l; (iv) 



= 8.375 (2) A 
= 16.005 (4) A 
14.057 (4) A 



Data collection: CrystalClear (Rigaku/MSC, 2005); cell refinement: 
CrystalClear; data reduction: CrystalClear, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

The authors thank Tianjin Polytechnic University for 
financial support. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BH2410). 
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cafe/7a-Poly[[bis(1-methyl-1H-imidazole-/cN 3 )zinc]-//-3-nitrophthalato-/c 2 0 1 :0 2 ] 
Xi-Juan Zhang and Ming-Lin Guo 

Comment 

Aromatic dicarboxylate ligands such as phthalate (phth) and substituted phthalate have been used in architecture of 
polymeric metal complexes because they can act as a bis-monodentate, bis-bidentate and combined modes of 
coordination to form short bridges via one carboxylato end, or long bridges via the benzene ring, leading to a great 
variety of structures (Zhao, 2008; Biagini Cingi et al, 1978; Guo & Guo, 2007; Wang et al, 2009; Ma et al, 2004; Baca 
et al, 2003, 2004; Yang et al, 2003). We have used the 3-nitrophthalate dianion as a ligand, and have obtained the title 
novel four-coordinate 3-nitrophthalate-zinc complex. We describe here the structure of this one-dimensional metal-nitro- 
phthalate coordination polymer with bis-monodentate coordination mode. 

The asymmetric unit in the structure of the title compound comprises one Zn atom, one complete 3-nitrophthalate 
dianion and two non-equivalent 1 -methylimidazole molecules, and is shown in Fig. 1 in a symmetry-expanded view, 
which displays the full coordination sphere of the Zn atom. Selected geometric parameters are given in Table 1 . 

The Zn atom exhibits a distorted tetrahedral environment with atoms 02, 03 1 (see Fig. 1 for symmetry codes) of two 
non-equivalent 3-nitrophthalate dianions and Nl and N3 atoms of coordinated 1 -methylimidazole molecules (see Table 1 
for bond lengths and angles), and this results in forming one-dimensional chains along the c direction. These are further 
aggregated into a three-dimensional framework via weak C — H— O interactions (see Table 2). A packing diagram is 
shown in Fig. 2. 

Experimental 

Zinc oxide (0.21 g, 2.5 mmol) was added to a stirred solution of 3-nitrophthalic acid (0.53 g, 2.5 mmol) in boiling water 
(20.0 ml) over a period of 40 min, then drip 1 -methylimidazole (0.33 g, 4 mmol) in the solution. After filtration, slow 
evaporation over a period of one week at room temperature provided colorless needle of the title complex. 

Refinement 

The H atoms were treated as riding, with C — H = 0.93 A and U iso (H) =1.2 L r eq (C) for aromatic CH groups, and C — H = 
0.96 A and U ls0 (H) = 1.5 C/ eq (C) for methyl CH 3 groups. 

Computing details 

Data collection: CrystalClear (Rigaku/MSC, 2005); cell refinement: CrystalClear (Rigaku/MSC, 2005); data reduction: 
CrystalClear (Rigaku/MSC, 2005); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare 
material for publication: SHELXTL (Sheldrick, 2008). 
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Figure 1 

A view of the structure of the title complex, showing the coordination environment for Zn atom; displacement ellipsoids 
are drawn at the 30% probability level [Symmetry code: (i) x, -y+l/2, z+1/2]. 




Figure 2 

The packing diagram of the complex, viewed down the b axis, showing its one dimensional chain structure along the c 
direction. 



cafe/ja-Poly[[bis(1-methyl-1Himidazole-K-iV 3 )zinc]- //-S-nitrophthalatoVO^O 2 ] 



Crystal data 

[Zn(C 8 H 3 N0 6 )(C 4 H 6 N 2 ) 2 ] 
M r = 438.70 
Monoclinic, Pl\lc 
Hall symbol: -P 2ybc 
a = 8.375 (2) A 
b= 16.005 (4) A 
c = 14.057 (4) A 
y?= 102.618 (4)° 



V= 1838.7 (8) A 3 
Z=4 

7^(000) = 896 

D x = 1.585 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 6551 reflections 

9= 1.5-27.9° 

u= 1.38 mnT 1 
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r=294K 
Needle, colorless 

Data collection 

Rigaku Saturn CCD area-detector 

diffractometer 
Radiation source: rotating anode 
Confocal monochromator 
Detector resolution: 28.57 pixels mm" 1 
co scans 

Absorption correction: multi-scan 

(CrystalClear; Rigaku/MSC, 2005) 
7^ = 0.883,7^ = 0.921 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F> > 2o<7^)] = 0.028 

wRiF 2 ) = 0.074 

S = 1.06 

3240 reflections 

255 parameters 

0 restraints 

0 constraints 

Primary atom site location: structure-invariant 
direct methods 



0.18 x 0.06 x 0.06 mm 



13428 measured reflections 
3240 independent reflections 
2904 reflections with I > 2a(I) 
R mt = 0.027 

ftnax = 25.0°, ftnin = 2.0° 

h = -9—9 
£ = -19—18 
/ = -16— 16 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/[cj 2 (F 0 2 ) + (0.0448P) 2 + 0.3182P] 

where P = {F 2 + 2F 2 )I?> 
(A/cr)^ = 0.009 
Ap max = 0.43 e A" 3 
Apnin = -0.37 e A" 3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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1.373 (3) 


C14— H14 


0.9300 


N4— C16 




1.470 (3) 


C15— H15 


0.9300 


N5— C3 




1.462 (3) 


C16— H16A 


0.9600 


CI— C2 




1.516 (3) 


C16— H16B 


0.9600 


C2— C3 




1 'lAA /I \ 

1.390 (3) 


C16— H16C 


0.9600 


02— Znl— 03' 




105.60 (6) 


C5— C6— H6 


119.4 


02— Znl— N3 




123.39 (7) 


C7— C6— H6 


119.4 


03'— Znl— N3 




i in in /T\ 

110.17 (7) 


C6— C7— C2 


120.04(19) 


02— Znl— Nl 




104.66 (6) 


C6— C7— C8 


119.29(18) 


03'— Znl— Nl 




103.44 (7) 


C2— C7— C8 


120.67(17) 


N3— Znl— Nl 




107.78 (7) 


04— C8— 03 


125.73 (19) 


CI— 02— Znl 




118.44 (13) 


04— C8— C7 


119.97 (18) 


C8— 03— Znl" 




11/1 T /I / 1 1 \ 

114.34 (13) 


03— C8— C7 


114.30(17) 


C9— Nl— CIO 




105.16 (17) 


Nl— C9— N2 


111.11 (18) 


C9— Nl— Znl 




i --\ r r\i~\ f i a \ 

125.92 (14) 


Nl— C9— H9 


124.4 


CIO— Nl— Znl 




128.74 (14) 


N2— C9— H9 


124.4 


C9— N2— Cll 




107.74 (17) 


Cll— CIO— Nl 


109.76 (19) 


C9— N2— C12 




126.27 (18) 


Cll— CIO— H10 


125.1 


Cll— N2— C12 




125.99 (19) 


Nl— CIO— H10 


125.1 


C13— N3— C14 




105.86 (18) 


CIO— Cll— N2 


106.23 (19) 


CI 3— N3— Znl 




126.48 (15) 


CIO— Cll— Hll 


126.9 


C14— N3— Znl 




127.59 (15) 


N2— Cll— Hll 


126.9 


CI 3— N4— C15 




107.49(19) 


N2— CI 2— H12A 


109.5 


CI 3— N4— C16 




125.6 (2) 


N2— CI 2— H12B 


109.5 


CI 5— N4— C16 




126.8 (2) 


H 1 L A — C 1 L — ri 1 zd 




05— N5— 06 




124.51 (19) 


N2— CI 2— H12C 


109.5 
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05— N5— C3 

06— N5— C3 
01— CI— 02 

01— CI— C2 

02— CI— C2 
C3— C2— C7 
C3— C2— CI 
C7— C2— CI 
C4— C3— C2 
C4— C3— N5 
C2— C3— N5 
C3— C4— C5 
C3— C4— H4 
C5— C4— H4 
C4— C5— C6 
C4— C5— H5 
C6— C5— H5 
C5— C6— C7 



117.59(18) 

117.88 (19) 

126.52 (18) 

119.99(17) 

113.49(17) 

116.93 (18) 

121.21 (17) 

121.86(17) 

123.5 (2) 

117.16(19) 

119.23 (18) 

118.6(2) 

120.7 

120.7 

119.7(2) 

120.2 

120.2 

121.2 (2) 



H12A— CI 2— H12C 
H12B— CI 2— H12C 
N3— CI 3— N4 
N3— CI 3— H13 
N4— CI 3— H13 
CI 5— CI 4— N3 
C15— C14— H14 
N3— CI 4— H14 
CI 4— CI 5— N4 
C14— C15— H15 
N4— CI 5— HI 5 
N4— CI 6— H16A 
N4— CI 6— H16B 
H16A— CI 6— H16B 
N4— CI 6— H16C 
H16A— CI 6— H16C 
H16B— CI 6— H16C 



109.5 

109.5 

110.9(2) 

124.6 

124.6 

109.3 (2) 
125.3 
125.3 

106.4 (2) 
126.8 
126.8 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 



03'— Znl— 02— CI 
N3— Znl— 02— CI 
Nl— Znl— 02— CI 
02— Znl— Nl— C9 
03'— Znl— Nl— C9 
N3— Znl— Nl— C9 
02— Znl— Nl— CIO 
03'— Znl— Nl— CIO 
N3— Znl— Nl— CIO 
02— Znl— N3— C13 
03'— Znl— N3— C13 
Nl— Znl— N3— C13 
02— Znl— N3— C14 
03'— Znl— N3— C14 
Nl— Znl— N3— C14 
Znl— 02— CI— 01 
Znl— 02— CI— C2 

01— CI— C2— C3 

02— CI— C2— C3 

01— CI— C2— C7 

02— CI— C2— C7 
C7— C2— C3— C4 
CI— C2— C3— C4 
C7— C2— C3— N5 
CI— C2— C3— N5 

05— N5— C3— C4 

06— N5— C3— C4 

05— N5— C3— C2 

06— N5— C3— C2 
C2— C3— C4— C5 



-177.09 (13) 
55.12(16) 
-68.28 (15) 
7.11 (18) 
117.49(17) 
-125.83 (17) 
-167.15 (17) 
-56.76 (19) 
59.91 (19) 
121.96(17) 
-3.9 (2) 
-116.05 (18) 
-61.5 (2) 
172.64 (17) 

60.4 (2) 
1.6(3) 

-177.94 (12) 
-125.2 (2) 

54.5 (2) 
55.0(3) 
-125.3 (2) 
-1.3 (3) 
178.9 (2) 
-178.00 (18) 
2.2 (3) 
-127.4 (2) 
50.9 (3) 
49.5 (3) 
-132.1 (2) 
-0.7 (4) 



C4— C5— C6— C7 
C5— C6— C7— C2 
C5— C6— C7— C8 
C3— C2— C7— C6 
CI— C2— C7— C6 
C3— C2— C7— C8 
CI— C2— C7— C8 
Znl' 1 — 03— C8— 04 
Znl"— 03— C8— C7 
C6— C7— C8— 04 
C2— C7— C8— 04 
C6— C7— C8— 03 
C2— C7— C8— 03 
CIO— Nl— C9— N2 
Znl— Nl— C9— N2 
Cll— N2— C9— Nl 
CI 2— N2— C9— Nl 
C9— Nl— CIO— Cll 
Znl— Nl— CIO— Cll 
Nl— CIO— Cll— N2 
C9— N2— Cll— CIO 
C12— N2— Cll— CIO 
CI 4— N3— CI 3— N4 
Znl— N3— CI 3— N4 
CI 5— N4— CI 3— N3 
CI 6— N4— CI 3— N3 
C13— N3— C14— C15 
Znl— N3— C14— C15 
N3— CI 4— CI 5— N4 
CI 3— N4— CI 5— C14 



-0.9 (4) 
-1.2 (3) 
179.1 (2) 
2.2 (3) 
-178.04 (19) 
-178.14(18) 
1.7(3) 
1.6(3) 

-177.52 (12) 
-129.1 (2) 
51.2 (3) 
50.1 (3) 
-129.6 (2) 
0.3 (2) 
-175.08 (13) 
0.3 (2) 
-179.79(19) 
-0.7 (2) 
174.44 (15) 
0.9 (3) 
-0.7 (2) 
179.3 (2) 
0.1 (2) 
177.23 (14) 
-0.3 (2) 
175.7 (2) 
0.1 (3) 
-176.93 (16) 
-0.3 (3) 
0.4 (3) 
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N5— C3— C4— C5 


176.1 (2) 


CI 6— N4— CI 5— C14 


-175.5 (2) 


c i ca c s 


1.6 l^J 








\vmmptn/ ponf 11 ;' ill v — i?— 1— 1 /v 7-1- 1 1/ • Mil v 
iiiiiic li ^ iuucj. yif a . _y i 1/ z., z i i/i., \llj -^t 


-v+1/2 7-1/2 

J LI A LIZ*. 


















D—n-A 


D — H 


n-A 




D— H--v4 


C9— H9-04 


0.93 


2.25 


3.156(3) 


166 


Cll— Hll-Ol" 1 


0.93 


2.53 


3.297 (3) 


140 


C12— H12^-05" 


0.96 


2.44 


3.078 (3) 


124 


C13— H13-01 1 


0.93 


2.46 


3.373 (3) 


169 


ci6— mes-c^ 


0.96 


2.44 


3.345 (3) 


158 


Symmetry codes: (i) x, -y+l/2, z+1/2; (ii) x, 


-y+l/2,z-V2; (iii) -x+l,y-l/2, 


-z+1/2; (iv);t+l, 


-y+V2, z+1/2. 
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